core-level photoemission spectra from Ta (100) Ta(110) to Ta(111)to Ta(100).
For Ta, however, surface 1ine-shape issues are not so we11 delineated. A recent high-resolution study of Ta (110), which has a surface core-level shift" (SCS) comparable in magnitude to that on W(110), was unable to distinguish separate lifetime and singularity-index values for the surface and bulk primarily because the increased phonon broadening in Ta (compared to W) decreased the eff'ective resolution of the spectra.
Fortunately, the Ta(100) surface ofFers a natural solution to this reduction in resolution since its SCS is much greater than on Ta(110). In fact, at least two separate core-level photoemission studies of Ta(100) have already been performed. ' However, interpretation of the spectra has been inconsistent. In the first study separate lifetime widths and singularity indices were ascribed to the surface and bulk components, although no accommodation for photon broadening was made. In the later study the surface and bulk peaks were fit with identical values of the lifetime width and singularity index, but different phonon broadening was assumed. Additionally, the surface and underlayer core-level shifts are not consistent between the two studies.
Here we present high-resolution core-level photoemission data on Ta(100) which resolves these line-shape is- Over the 4f 7/2 region of the spectrum the background is adequately described by a linear function. A 4f7/2 spectrum taken with 100-eV photon energy and its associated nonlinear least-squares fit is illustrated in Fig. 2 Fig. 3 . In Fig. 3(a) we first show a fit using the model function of Ref. 8 , where e is constrained to be the same for all three componentssurface, underlayer, and bulk. From this we extract a=0. 14+0.01. In Fig. 3(b) Fig. 3 for Ta(111) are illustrated for a Ta(110) data set in Fig. 4 (1) and (2) The graph clearly shows that, as the electronic structure becomes more atomiclike (as indicated by the SCS's), the screening charge takes on more s character, from -35% for bulk Ta to a maximum of -60% for Ta(100). Although one must be careful to keep in mind that the orbital character of the screening charge is not strictly equivalent to the orbital character of the conduction band (since one describes the local charge surrounding a point defect and the other the delocalized charge in the surface layer or bulk), a close correspondence is expected.
Thus, in a fairly direct manner, the singularity-index results show an increase in s-electron charge corresponding to the increase in atomic character of the Ta atoms.
The bulk lifetime width of 37+5 meV is consistent with 40+10 meV (Ref. 8) obtained from data on Ta (111) 
